Study Objectives: To determine the presence of a hypothesized trait vulnerability to sleep disturbance and hyperarousal. Design: Polysomnographic assessment of sleep in response to stress during a first night in the laboratory and subsequent physiologic arousal. Participants: One hundred and four individuals (46% men, mean age = 40.4 ± 12.9 years) drawn from a population-based sample. Interventions: Individuals were exposed to a first night in the laboratory. Measurements and Results: Participants completed a Likert-scale questionnaire, consisting of 27 items, that assesses sleep disturbance in response to commonly experienced stressful situations. Factor analytic techniques identified a single 9-item factor that was representative of the construct of "stress-related" vulnerability to sleep disturbance. Reliability of the resulting 9-item scale was high (Cronbach's α = .83). Individuals with higher scores on this scale, the Ford Insomnia Response to Stress Test (FIRST; median split), had a lower sleep efficiency (P = .001), as well as an increased latency to stage 1 sleep (P = .001) and persistent sleep (P = .002) on the first night of nocturnal polysomnography. Moreover, these high-scoring individuals showed increased arousal as evidenced by an elevated sleep latency on the Multiple Sleep Latency Test compared to individuals with low FIRST scores. Importantly, after controlling for current and past insomnia, the differences between individuals scoring high and low on the FIRST in terms of nocturnal sleep and daytime arousal remained significant. Other stages of sleep (stage 2, slow-wave, and rapid eye movement sleep) were not different between the groups. Conclusions: These results showing a relationship between FIRST scores and nocturnal polysomnography and Multiple Sleep Latency Test scores have 3 potential implications: (1) the data demonstrate a characteristic that relates to vulnerability to stress-related sleep disturbance as manifested by a first night in the laboratory; (2) the elevated latencies on the Multiple Sleep Latency Test in these individuals, despite significantly disturbed sleep, support the notion of physiologic hyperarousal in these individuals and suggests they may be predisposed to developing chronic primary insomnia; and (3) the vulnerability identified may underlie vulnerability to transient sleep disturbance associated with other sleep-disruptive factors.
INTRODUCTION
INSOMNIA IS THE MOST PREVALENT SLEEP PROBLEM, AFFECTING 10% TO 15% OF THE GENERAL POPULATION. In population-based studies, severe insomnia has been shown to last for a median of 4 years, 1 and 44% of individuals with severe insomnia continue to have their sleep disturbance 10 years later. 2 In addition to disturbed sleep, insomnia has a significant negative impact on an individual's quality of life. After controlling for comorbid illnesses, individuals with insomnia report significantly impaired work performance, 3 lower physical and social functioning, 4 and an overall quality of life comparable to that of individuals with chronic conditions such as congestive heart failure and major depressive disorder. 5 Among the most significant findings in recent years is that insomnia is associated with a subsequent 2-to 5-fold increased risk for major depressive disorder [6] [7] [8] [9] and that depressed patients with insomnia have increased rates of suicidal behavior in comparison to depressed patients without sleep disturbance. 10 The overall economic cost of insomnia related to lost productivity, workrelated accidents, and absenteeism has been estimated at between $77.05 billion and $92.13 billion dollars per year. 11 To date, insomnia research has focused mainly on primary insomnia. The Diagnostic and Statistical Manual-IV (DSM-IV) diagnostic classification defines primary insomnia as difficulty initiating or maintaining sleep, or nonrestorative sleep, persisting more than 1 month, associated with impairment in daytime function, for which there is no identifiable cause. Models of primary insomnia generally conceptualize the pathophysiology of this disorder from the context of a precipitating event superimposed upon a predisposition and subsequent maintaining factors. 12 However, it is important to recognize that although current diagnostic systems such as the DSM-IV emphasize the presence of "easily disturbed sleep" prior to the development of insomnia as a predisposition or vulnerability to insomnia, the identification of such a predisposition and its link to sleep disturbance and subsequent risk for primary insomnia has not been demonstrated.
Individual differences in the vulnerability to sleep disturbance may constitute a continuum from vulnerability to transient or episodic insomnia through overt chronic primary insomnia. Recently, it has been suggested that individual differences in vulnerability to acute sleep disturbance may be a marker for an increased risk of developing chronic primary insomnia. 13 Assessing the significance of individual variation in the vulnerability to sleep disruption requires both a robust definition of the at-risk population, eg, through the evaluation of the consistent response to multiple short-term sleep-related challenges, 14, 15 and longitudinal data on the evolution of chronic insomnia within that population. 2, 8, 16 Work along these lines is certainly incomplete, but studies that have investigated the sleep-disturbing effects of stressful stimuli have provided a basis for understanding some of the fundamental principles that must guide future investigations. 14, [17] [18] [19] [20] [21] [22] Multiple stimuli, including environmental, 13, [17] [18] [19] [21] [22] [23] [24] circadian, 15,25 pharmacologic, 14, 26 infectious illness, 20 and stress-related challenges 27 produce sleep disturbance in some, but not all, individuals. This variability is consistent with variation in an underlying general vulnerability to transient sleep disruption, 13 but these studies also demonstrate that a variety of influences may modulate susceptibility to sleep disruption. For example in 1 study, healthy moderately sleepy and alert individuals, as defined by baseline Multiple Sleep Latency Test (MSLT), were phase advanced by 4 hours, and the effects of this "circadian" challenge on nocturnal sleep were determined. 15 Results indicated that individuals in the sleepy group showed less sleep disruption in response to the phaseadvance challenge when compared to MSLT-defined "alert" individuals. The ability to obtain sleep despite a disruptive challenge likely reflected the higher sleep drive secondary to sleep deprivation induced by the acute phase advance.
Similar to experimentally induced sleep deprivation, general basal sleepiness from a variety of causes has been shown to attenuate the response to sleep-related challenges. For example, both individuals with high MSLT-defined basal sleepiness and those with an experimentally imposed sleep debt have been shown to have less nocturnal sleep disturbance in response to auditory stimuli than do alert individuals. 28 Therefore, if vulnerability to sleep disturbance is viewed along a continuum from low to high, evidence suggests that sleep debt may account for the variability associated with a reduced vulnerability to sleep disturbance. As a result, individuals with high basal sleep efficiencies that usually accompany daytime sleepiness are likely to be protected from otherwise sleep-disrupting stimuli. Thus, sleep deprivation must be controlled for in studies attempting to assess the existence of an intrinsic vulnerability to sleep disturbance.
There are also some data addressing the opposite end of the continuum of vulnerability to sleep disruption. Thus, given an equivalent sleep drive, are there individuals with increased vulnerability to sleep disruption and which factor or factors mediate such increased susceptibility? In one recent study, participants were given two types of sleep-disrupting "challenges" (first-night effect and circadian phase advance) to determine the consistency of individual responses. 13 The results showed a robust correlation between responses to two of the challenge paradigms across the entire sample. In addition, when subjects were grouped according to the top and bottom 25% of sleep efficiency on the initial screening night, individuals with the highest sleep efficiency continued to sleep well during a 3-hour circadian phase advance challenge, whereas individuals with the worst sleep at screening had significantly poorer sleep following the circadian challenge. Although these data provide preliminary evidence that there are consistent differences in the response to multiple sleep-related challenges, the existence and individual determinants of a "general" vulnerability to sleep disturbance have not been thoroughly investigated. Other studies have shown that insomniacs take longer to return to sleep following experimentally induced auditory arousals 22 and that the latency to sleep following an arousal is associated with physiologic measures of stress. 21 This study also showed that auditory awakening threshold is related to presleep arousal as indexed by heart rate. These results suggest a possible link between stress, waking arousal level, and vulnerability to experimentally induced sleep disturbance.
In two classic studies of presleep arousal, the presleep arousal level of insomniacs at baseline was comparable to that of control participants following a period of exercise (see review by Rechtschaffen 29 ). In addition, arousal level in the insomniacs remained high throughout sleep, while heart rate in the controls returned to baseline levels within 1 hour following termination of the exercise condition. Other studies have identified heightened arousal as evidenced by measures, including cortisol 30, 31 heart rate, 32 electromyographic, 33 electroencephalographic, [34] [35] [36] [37] [38] [39] [40] and metabolic variables, 41 as indicators of a pathology of arousal in primary insomnia. In a recent study of 24-hour cortisol levels in insomniacs and controls, the presleep level of cortisol was greater in insomniacs compared with control participants. 30 Furthermore, within the insomnia patients, those with greater sleep disturbance exhibited greater levels of cortisol prior to and during sleep, suggesting an abnormality of arousal in insomniacs specifically within the hypothalamic pituitary adrenal axis. Differences in arousal between insomniacs and controls have also been demonstrated at the cognitive level, 42, 43 as individuals with insomnia more readily perceive themselves as awake while they are physiologically asleep in comparison to noninsomniac controls. 43, 44 Together, these results implicate an intrinsic difference in cognitive and physiologic arousal between the sleep of chronic insomniacs and controls.
The present study is a step toward demonstrating a predisposition or vulnerability to sleep disturbance and its potential association with hyperarousal, while concurrently attempting to control for factors that have previously been shown to influence individual vulnerability to sleep disturbance. Specifically, the study had several objectives. First, because studies have identified stressful life events and their appraisal as major precipitating factors for individuals with insomnia, 45, 46 we set out to test for the existence of a specific construct reflecting vulnerability to stress-related sleep disturbance. This included using self-report data and factor analytic techniques to develop a psychometrically validated scale aimed at measuring individual vulnerability to sleep disruption following stress exposure. Following the development of this scale, the degree to which this self-reported vulnerability was related to polysomnographically measured sleep disturbance during a first night in the laboratory was assessed. In addition, the relationship between vulnerability to sleep disturbance and physiologic arousal was determined using MSLT and heart rate as indicators of arousal. The following hypotheses were tested (1) subjects scoring high on a measure of vulnerability to sleep disturbance will show increased sleep disturbance on a first night in the laboratory and (2) individuals with high scores on this measure will exhibit hyperarousal as indexed by elevated MSLT scores and increased heart rates in comparison to low-scoring individuals.
METHOD Participants
Individuals participating in the present study were drawn from the general population of metropolitan Detroit in conjunction with a larger ongoing epidemiologic study investigating the prevalence of daytime sleepiness in the population. A consecutive series of 116 individuals (all participants over a 10-month period) involved in the larger protocol completed the present study. Participants were drawn from the general population of tricounty metropolitan Detroit using random digit dialing techniques. In order to maintain an unbiased sample, only individuals with significant sleep-disordered breathing (respiratory disturbance index > 10; n = 7) were excluded from analyses. No individuals had a periodic limb movement arousal index greater than 5. The data for 5 individuals were excluded from analyses due to missing nocturnal polysomnogram (PSG) measures. The final sample (n = 104) included 48 men (46%) and 56 women (54%) with a mean age of 40.4 ± 12.9 years (range = 18-65 years). All procedures were approved by the institutional review board, and informed consent was obtained from all participants. Individuals were paid for study participation.
Procedures
As part of the larger study on the epidemiology of daytime sleepiness, participants completed a brief (approximately 20-minute) telephone interview prior to coming into the laboratory. The recruitment rate for interview participation was 70%. The interview consisted of questions related to sleep and health habits, along with general information regarding medical and psychiatric history. In accordance with the larger study protocol, 63.5% of the individuals in the present study were randomly selected (63/104), and the remaining 36.5% made up an enrichment sample of subjectively sleepy individuals (Daytime Sleepiness Scale [DSS] 47 scores > 10). The enrichment procedure was used in the larger study to increase the number of individuals with objectively measured daytime sleepiness to provide adequate power to compare pathologically sleepy, moderately sleepy, and alert groups on a number of variables. This enrichment procedure did not bias the overall laboratory sample because there was no correlation between subjective sleepiness (based on the DSS) and the Ford Insomnia Response to Stress Test (FIRST) scale (r = .06, P = .51). Habitual daily total sleep time was assessed during the 2 weeks immediately prior to study participation using a standard sleep diary.
Ford Insomnia Response to Stress Test
Participants completed a 27-item questionnaire (Likert-scale format) regarding sleep disturbance in response to commonly experienced stressful situations. To ensure face validity, the initial item pool was determined by soliciting 10 potential questions from each of 4 experts in the field of insomnia research. The final item pool (total items = 27) was determined by consensus agreement regarding each of the questions elicited. There were 4 response options available, and each of the questions was scored or coded in the following manner not likely = 1, somewhat likely = 2, moderately likely = 3, and very likely = 4. To ensure consistency in the measure, factor analytic techniques were used to identify specific items that were representative of the construct of "stress-related" vulnerability to sleep disturbance. Reliability of the final scale (after removal of items with low factor loadings, low reliability, or both) was determined using Cronbach's coefficient α. Test-retest reliability was determined in a subsample of individuals (n = 10) who were brought into the laboratory on 2 separate occasions separated by 2 weeks and were administered the FIRST scale on each visit.
Polysomnographic Procedures
Participants reported to the laboratory 2 hours prior to their usual bedtime, as calculated from the 2-week sleep diary obtained immediately prior to their overnight PSG. An 8.5-hour PSG was scheduled with the midpoint of the 8.5-hour time in bed set to the midpoint of each participant's averaged time in bed across the 2-week diary. The PSG recordings included electroencephalograms (C3, C4, O1, O2 referenced to contralateral ear electrodes), 2 electrooculograms (bilateral horizontal), submental electromyogram, and electrocardiogram (V5 lead) and were scored in 30-second epochs according to standard procedures. 48 In addition, leg movements were monitored using a bilateral tibialis electromyogram, and respiration was monitored using a nasal/oral thermistor. All recordings were made using Grass Heritage or Aurora digital polygraphs (Grass-Telefactor, Astromed, Inc, West Warwick, RI).
Arousal Measures
For the purposes of the present paper, hyperarousal is a construct of increased arousal mediated by the hypothalamic pituitary adrenal axis or the sympathetic nervous system. While arousal can be measured in a variety of ways, including the assessment of catecholamine levels, heartrate variability, and other physiologic measures, in the present study we will operationalize the assessment of hyperarousal as increased heart rate, elevated MSLT scores, or both. Several previous studies provide support the use of the MSLT as a measure of arousal, 26 because it has been demonstrated that increased MSLT scores are associated with an increase in metabolic rate following caffeine administration despite caffeine-induced sleep deprivation. Also, in contrast to healthy volunteers, insomnia patients appear to have an inverse relationship between sleep loss and MSLT scores. 32 Thus, to the extent that the relationship between duration of sleep and sleepiness is overridden in these patients, we believe the MSLT is reflecting a measure of hyperarousal.
During the day following nocturnal PSG, participants were studied using a 5-trial MSLT. The timing of the MSLT was determined according to standard criteria based on the rise time of each participant (ie, 1.5 to 3 hours after awakening, at 2-hour intervals). In accordance with standard procedures, sleep latency was scored as the time in minutes from the start of the MSLT to the first epoch of any stage of sleep. Heart rate was also monitored throughout the MSLT. The mean heart rate during the first 30 seconds of each MSLT trial (always during wake) was calculated and used as an additional measure of physiologic arousal. Insomnia symptoms were assessed using a previously validated measure, the Global Sleep Assessment Questionnaire (GSAQ). 49 As part of the larger study, various psychomotor performance measures were administered during the day; however, results from this 1.5-hour performance assessment battery will not be presented in this paper.
Analyses
Following the psychometric validation of the FIRST (see scale development description above), individuals scoring high or low (mediansplit) were compared with regard to nocturnal PSG sleep parameters, MSLT scores, heart rate, and self-reported insomnia symptoms using analyses of covariance (ANCOVA). Age and sex were used as covariates due to group differences associated with these demographic variables. Additional analyses excluding patients reporting insomnia or exhibiting evidence of excessive daytime sleepiness on the MSLT were conducted. Pearson product-moment correlation coefficients between FIRST scores and PSG and MSLT measures were also determined to assess the strength of these associations. Where deviations from normality were present, data were transformed as appropriate to reduce type I and II error rates.
RESULTS
Based on the Scree plot, 1 factor could be reliably extracted from the total 27-question pool of FIRST items. This factor accounted for 25.7% of the total variance among all items. We utilized .4 as an item-inclusion criterion because the standard and less conservative 0.3 item-inclusion criterion was not thought to be rigorous enough given our subject pool (n = 104) and the number of questions asked. Factor loadings for questions not included in the final scale were all below .37. Based on the factor loadings, 9 items loaded above .4 on the factor. A review of these 9 questions revealed that this factor comprised a measure consistent with stress-induced sleep disturbance (9-item FIRST scale). Each of the additional factors accounted for less than 8% of the remaining variance and thus was excluded from further analyses (see excluded items and their respective factor loadings in the appendix). Once the items with acceptable factor loadings were determined, reliability of the resulting scale was examined. Cronbach's α for the final 9-item scale was .83, indicating a high level of internal consistency. Test-retest reliability was assessed by administering the FIRST scale on 2 separate occasions to a subset of the sample (n = 10). There was a 2-week interval between test administrations and the test-retest reliability coefficient = .92. Each of the 9 FIRST items, along with response choices and scoring, are listed in Table 1 . The mean FIRST score was 19.9 ± 5.7 (range of 9-36). Scores were normally distributed, with the 80 th percentile equal to 25, the 90 th equal to 28, and the 95 th equal to 29. 
Stress-related Sleep

Polysomnography Results
After total scores on the FIRST were calculated, the entire sample was divided into individuals with low or high scores based on a median split of the data (median FIRST score = 20). Demographic and sleep data for each group are presented in Table 2 . Individuals with high FIRST scores were more likely to be female and older. However, there were no differences in habitual total sleep time as assessed by sleep diary (P = .87). Because of a potential effect of age and sex on group comparisons, both variables were used as covariates in ANCOVA analyses. Individuals with high scores on the FIRST had significantly lower sleep efficiency on a first laboratory night (F 1,100 = 5.74; P =.02) as well as a significantly increased latency to stage 1 sleep (F 1,100 = 6.22; P =.01) and latency to persistent sleep (F 1,100 = 5.66; P =.02) (Figure 1) . Correlations between FIRST scores and nocturnal sleep parameters were significant for sleep efficiency r = -.33; stage 1 latency r = . 35 , and latency to persistent sleep r = .34 (P = .001 for all).
Arousal Measures
Individuals with high FIRST scores had significantly elevated latency on the MSLT, as compared to individuals with low FIRST scores (F 1,93 = 3.74; P = .056). Although the mean MSLT of the primary sample was 11.86 ± 4.63 minutes, 6 subjects had an MSLT reflective of excessive daytime sleepiness (ie, MSLT < 5). Because we were attempting to identify a construct related to inherent vulnerability, it was important to determine that the results were not merely reflecting invulnerability to stress-induced sleep disruption due to excessive daytime sleepiness in these individuals. Thus, an additional analysis was conducted to compare individuals with high and low scores on the FIRST excluding all individuals with excessive daytime sleepiness (MSLT ≤ 5 minutes; n = 6; 3 in each group). Using this exclusionary criterion, mean differences between the 2 groups remained significant, with the low FIRST group having a mean sleep latency on the MSLT of 11.40 ± 3.96 minutes and the high FIRST group having a mean sleep latency of 13.52 ± 4.20 minutes; t(89) = -2.49, P = .02. The correlation between FIRST scores and MSLT results was significant (r = .24, P = .02). Heart rate was not significantly different between the groups (P > .05; Table1).
Individuals Without Any History of Insomnia
In order to make certain that current or past insomnia did not account for the relationship between FIRST scores and nocturnal PSG parameters and MSLT, analyses were performed excluding those participants with current or past insomnia. Using the GSAQ, current insomnia (difficulty falling asleep or staying asleep or nonrefreshing sleep during the past month, along with daytime sequelae) was reported in 4.9% of the sample. In individuals with low FIRST scores, 1.9% reported insomnia, whereas 8% of individuals with high FIRST scores reported insomnia. To assess the possible contribution of asymmetry in insomnia prevalence to the observed group differences, additional analyses were performed after the exclusion of all individuals reporting any current insomnia on the GSAQ (n = 5; GSAQ not available in 1 subject). After excluding preexisting insomnia, the differences in sleep efficiency, latency to sleep, and MSLT remained significant (see Table 3 ). Correlations between FIRST scores and nocturnal PSG and MSLT variables also remained significant after the exclusion of individuals with current insomnia (r = .29 to .36, P < .01 for all). When all individuals with any lifetime history of insomnia symptoms were excluded (n = 60), results remained significant for the nocturnal polysomnographic parameters but not the MSLT results.
DISCUSSION
The present findings are the first to demonstrate that individuals who score high on a measure of stress-related sleep disturbance have greater sleep disruption on the first night in the laboratory. These differences in sleep as a function of FIRST scores support the hypothesis that there are individual differences in vulnerability to transient insomnia. These results are consistent with previous studies of transient insomnia 13, 27, 50 and show that particular individuals may have a vulnerability to sleep disturbance induced by stress. Moreover, the results demonstrate that this vulnerability can be reliably assessed, is associated with physiological hyperarousal, and is present independent of exogenous influences such as excessive daytime sleepiness.
It cannot be definitively concluded that the PSG results are reflective of a first-night effect because only 1 laboratory night was assessed and attempts to demonstrate a first-night effect have not always been confirmed. 51 However, the sleep efficiency of the present sample is similar to previous studies that found a first-night effect, 17, [51] [52] [53] [54] [55] [56] [57] and sleep efficiency in the present study was considerably lower than that found following adaptation to the sleep laboratory. 58 One alternative explanation is that the differences found in the present study reflect basal sleep disturbance between the 2 groups. However, the study findings were similar when individuals who reported insomnia were excluded from the analyses. In addition, on sleep diaries completed prior to the laboratory night, reported habitual total sleep time was not different between the groups, suggesting that a first-night effect rather than basal sleep disturbance is likely to account for the differences observed. Future studies would benefit from additional PSG nights in order to identify the individual magnitude of a first-night effect in relation to FIRST scores. Future studies are needed to determine whether individuals with high FIRST scores, especially those without insomnia, also show sleep disturbance in response to other sleep-disrupting challenges such as acute stress, drug administration, and shifts in circadian phase.
It is interesting to note that, as in the present study, most studies of insomnia have not found a robust correlation between insomnia or its severity and subsequent PSG-measured sleep in the laboratory. However, scores on the FIRST were positively associated with poor PSG-measured sleep in both the full sample and in individuals without insomnia in the present study. Together, these findings suggest that variability in objectively measured sleep may be accounted for by scores on the FIRST. The present study was aimed at identifying the individual factors that may predispose individuals to experiencing transient insomnia. However, recent findings linking chronic primary insomnia and hyperarousal evidenced by cognitive, 42, 43 endocrine, 30, 31 and neurophysiologic 34, 35, 37, 38 variables, along with the relationship between daytime hyperarousal and susceptibility to acute sleep disturbance in the present study, suggests that hyperarousal may represent a marker of vulnerability to transient as well as chronic sleep disturbance.
Although heart rate was not significantly related to FIRST scores in the present study, average heart rate is not a reliable measure of autonomic arousal. A more selective measure such as high-or low-frequency heart-rate variability 59 would provide a better noninvasive measure of arousal. Future studies may benefit by employing selective measures of autonomic arousal such as measuring catecholamine levels, pupillary light responses, or impedance cardiography to evaluate individuals who are susceptible to experiencing transient insomnia. Subjective measures of hyperarousal and their association with the current scale should also be assessed to determine the extent to which transient sleep disruption leads to complaints of insomnia. Equally important, researchers will need to investigate the sleep of individuals who report having an episode of transit insomnia to determine whether there is objective evidence of sleep disturbance. These types of studies are critical for establishing the temporal links between vulnerability to sleep disruption and episodes of transient or chronic insomnia. Contrary to what one might expect given the association between hyperarousal on the MSLT and high FIRST scores, subjective sleepiness as measured by the DSS was not correlated with the FIRST scale. However, similar to heart rate, the DSS is not likely to be a specific and sensitive indicator of arousal due to the multiple factors that can influence this measure. Additional studies will be needed to determine possible links between additional indicators of arousal and the FIRST scale.
Consistent with the present findings, several previous studies have shown a relationship between insomnia and personality characteristics related to stress such as worry, rumination, and being upset or angry after interpersonal conflict. 45, [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] Specifically, Kales and Kales 72 noted the importance of stressful events on the development of chronic insomnia and stated that "stressful events… when mediated by certain predisposing emotional factors and inadequate coping mechanisms, are indeed closely related to the onset of long-term sleep difficulty." Although the specific emotional factors that may predispose individuals to insomnia have not been determined, data suggest that the personality trait of neuroticism and the internalization of stressful events may play a significant role. 61, 65 Thus, longitudinal research investigating the relationship between the present scale and trait measures of neuroticism, along with their possible association with the risk for developing chronic primary insomnia, may be a valuable area for future study.
Most importantly, the results of the present paper may have significant implications as to the etiology of chronic insomnia. While an association between elevated FIRST scores and vulnerability to experiencing transient insomnia does not, by itself, directly address the evolution to chronic insomnia, other factors suggest that these findings may be relevant to the development of that disorder. First, the elevated latencies on MSLT in these individuals, despite disturbed nocturnal sleep, suggest that these individuals, like those with chronic primary insomnia, [30] [31] [32] 41, 59 exhibit physiologic hyperarousal. Second, there are important similarities between the population scoring high on the FIRST and those at risk for developing chronic primary insomnia in age (older) and sex (more women) distributions. These findings suggest that individuals who report an elevated response to stress-induced sleep disruption may be not only vulnerable to transient insomnia, but also predisposed to developing a more chronic sleep disturbance. 
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APPENDIX
Excluded items (Loading) Sleeping away from home (.10) After going to bed late (.08) After drinking alcohol in the evening (.27) After going to bed early (.01) Experiencing jet lag (.17) Sleeping in a hot bedroom (.27) After having slept badly the night before (.05) After having been awakened during the night (.29) Before having to wake up early (.24) After drinking caffeinated beverages in the evening (.17) When having pain (.37) After the death of a loved one (.37) After a physically strenuous day (.07) After having been depressed during the day (.29) After being anxious during the day (.36) Sleeping alone (.09) Sleeping in a noisy environment (.25) Anticipating having to wakeup during the night (eg, new baby, on call) (.29)
